Blood sampling without blood draws for in vivo pharmacokinetic studies in rats.
Pharmacokinetic (PK) studies in rats typically involve removal of serial blood samples following dosing. This research illustrates the development of a fast in vivo microextraction technique that has the potential to partly replace current sampling techniques based on blood draws, especially in the case of small animals. The proposed sampling procedure is based on solid phase microextraction (SPME), an approach that has continued to revolutionize sampling and sample preparation ever since its discovery a decade ago. In vivo microextraction is faster than conventional methods, interferes minimally with the investigated system, minimizes errors associated with sample preparation and limits exposure of lab personnel to hazardous biological samples. Here we show the successful application of fast microextraction during a full PK study with diazepam in rats. The results were found to correlate very well with a standard analytical method. Three calibration strategies--external, standard on the fiber, and double extraction--were employed to correlate the amount extracted with the in vivo concentration. Our results demonstrate the unique advantages of this technique and highlight its utility as a valuable new tool for fast bioanalysis in support of in vivo sampling and PK studies, particularly during the early drug discovery process. This approach can be used not only for drugs, but also for other exogenous or endogenous compounds.